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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bern A. Voii 

RELD OF THE IMVgfJJ]r>M 

The UU of Ms Invention retain to downhofe screens prefenrftydefiv- 
ered on eoBed tubing where the tubing can also be expanded against the 
screen to push it against the wefibore. 

BACKGROUN D OF THE INN/EM^ 

In typical completions in the past metalfc screens have been inserted 
on rigid or coned tubing Into a zone in the wefibore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
techr^ known as gravel packing. Screens have also been used that come 
prepacked with a sand layer as an mmtototototoxrtvwtpattQ 
techniques or to be used h conjunction wife the placement of sand outside 
thescreea TTw gravel padcir* procedures esp^ 
Hons felt uncertainties as to whether toe sarid had been suffidenfly distributed 
uniformly in the annular space ao aa to provide an effective gravel pack. 
AddBfonaty.trw gravel packing pro 
and required the use of surface e*#rnert to rianole inornate^ 
ment In the weObore. Another disadvantage of traditional gravel packing 
procedures is that an annular space around the screen had to be left so that 
the gravel could be placed there. The end result was the inside diameter 
within the screen was neoessarfly amal to aflow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
dudion of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the wetlbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A mora ideal situation for producing a fonrafion is to leave the weBbore 
in its drilled state so as to create the least amourt of disturbance to the for- 
mafion which has Just been drflted. Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wed as tncocnpattofiaies between 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wen to be 
produced through a screen without the need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the weiibore 
and be porous enough with sufficient open area to aHow production from the 
formation. Another objective is to be able to easfiy place the screen in the 
desired location. This objective is met in one way by wing cofled tubing 
which can be prepertorated for a support for the screen. Another objective is 
to protect the screen during deCveiyto the desired tocafion In the wettoore by 

2 
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after proporkx^ of the^h^vvenbocB. These and other objectives 
tivware^dacdbedbetowhthedesciW 



FigunM *asecftwalvteWofa**Btedw^ 
tus expanded against the weflbofe. 

Figure 2 is the section view along Bhes 2-2 of Rgure i . 

Figure 3 is the section view of Route 2 shown before expansion of the 
•nner tube against the Altering material. 

Figure 4 is a segment which can bo rolled kwgftudiiuaiy or spirally into 
flexible tubing which gives un*^ support to the later or imate 

DETAILED DESCRIPTION OP THE PpfFf-RREp FMRnn.u^ 

Theprefen^embodlriiemisi^^ A 

cow tubing tael 1 p canles a oortnw 
ofwW^bprelerabVmactelr^ 

As seen in Figure 4. segment 12 ha»ai*utaiRyof penorat^^ 
beanangedhanyortoefln* The segment 

12 can be punched f*»tf» holes i4or the notes 14 can do placed there h any 
other krwvvn technique and In any on^^ Tne desirable goal Is to have ap- 
prarfmatey a 30 or 40 percent open area wlienthesognwrtwbreledhto 
a tubular shape, Theeeo^tertf 12cmbenrtedkmgft^^ 
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16 and 18 are brought together to make a kmgitudfnal seam which Is weld^ 
or otherwise dosed up. Alternatively, the segment 12 can be spirafly wound 
60 that edges 16 and 18 come together in a continuous spiral see/n. with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained win any given width of segment 12. 
Thfe should be compared to raffing the segment 12 into a tube where its width 
determines the diameter of the tube that is Ibrmed when edges 16 and 18 ere 
aligned and joined in a technique wen known in the art 

The openings or holes 1 4 can be put on the iubing made from segment 
12 for only a portion ofthe coiled tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the wellbore 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 shows fci section the tube 20 made from me segment or seg- 
ments 12 akmg with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metaBc or co mp o si te or other 
nonmetalCc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 tor the open cefl After media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open cefl structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 10292. Tne opening size can be made to suft. The 
significant feature of the filtering material 28 Is that it b flexible. Thus, when 
the string 20 to preformed Into a corrugated shape as shown in Figure 3. by 
using known techniques such as puiJlngrttruougJiadie,thefnterrnaterial28 
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canthenbeapp6edowrlassho»minRoure3. Thereafter, when the mate- 
rial 28 is property positioned in the weDbore. a Imown expansion tool illus- 
trated schematically as 30 in Figure 1 can be inserted hto the sttng 20 to take 
the initial shape shown in Figure 3 and «q>arKllhe«tnn8 20 under toe later 
material 28toarour*jedsr«ape as st^ As a result theater 

maten^wr** teflon expands*^ 
of tubular 20 changes from that of Fkjure 3 to that of Figure 2. 

Aoover material 32 can overlay the filter material 28 for runrtng in, so 
as to protect the filter material 28 from gauges or cute during run-in. The 
material can be a thin sheet which snaps upon the sflghtest expansion of the 
comigated tubular 20. It can be a etastomeric material that literally rips at the 
slightest expansion of the urtderiyhg combated tubui*^ 
3. Other materials for the cover32 can be employed without <teparfr»g from 
the spirt of the invonton or. in a parted 
efirnhated. A niateiial which dissolve* or bchan^ 
also be employed asacover32auchthatttw«M 
It is desired to put toe weO in production. 

Sigrtltauitexpar»8k>r»vo^ ^ 
*N»ofthetobutej20fnxn«»c*n^ 

pteh Rgure 3 to the rounded 8rtape as shown In Figure 2. White a particular 

four-tobe arrangement of the corrugated shape is shown In Figure 3. other 

Wflatshapes are within the purview of the invention. The significant thing is 

thai the ureterlying support struck 

©fthostringM, es shown In Rgure3,bcapa^ 

so as to bring the filter material 28 into contact witolheweilbore as diffled 
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The weal comigated shape also permits insertion in ernaflerweflbora*. The 
InWaJ shape <Joes not have to be corruaated. It can be round and be ex- 
panded downhole. 

This technique is particylafly advantageous in under-batenced drilHng 
where circulating mud is not used. In these situations, parBcularty where 
ehate is encountered, the advantage of this type <rfdrini« can to retained by 
use of the apparatus and method as described. The Moat shape of the 
weUbore is retained by the assembly when tlie string 20 Is expanded under 
the filter material 28 so as to push the inter malertai 28 up ap^ trie weflbore 
34. In so oolng, trie fonnatfon can be allowed to flw 
riaJ 28 without the presence of an annular space around the outside of the 
filter material. The traditional gravel packing is eliminated and the flow area 
wflhin the tubular 20 after it has beenexr^ed to around shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space for the gravel necessBatirig a snvder Inside diam- 
eter inside the screen. 

It should be noted that it is within the purview of trte Invent 
duoe a formation through the use of a coiied tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In fine preferred enibcdiment, the open cell 
filter material 28 preferably made of an efe^ preferably eiastomencrr^er^ 
such as Vtton Is overlaid On the corrugated tubular 20 as shown in Rgum 3. 
The stretohable qualifies of the fitter material 28 bSow its use in conjunction 
wift an toffialfr corrugated 

6 
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a m ft* pertmM «. ^ „ ^ ^ 
proper depth. 

ItteaJsowfiWn^pwvJewrt^ 

without inrtiany combating the tube 20 under the filter material 28. This 

a^blyca^beexpancledlnanWW 

against the weflbore. 

VarkKislorwvvn techniques taexpa^ 
The use ofattec^ material for th^l^m^ 
fno sizes and holds the formation ft. ft. state h ^ expanded 
Po^assrxjwninRgura* Uponexpensk^thetubenmtana!^ 
«ter material 28 around ft act as a P«fcnded oashg for the purposes of 
production from the formation. 

The reporting grid 26 can be a layer that oveilays the tube 20 as 
^lnFH,u*2.cfftcanbea6tnj^ 
28. ^"*nfcrc«mem26canDei^ 
abaixfbo^neia^anopeni^^^ 
Ptoyed without departing from IhespWoflhelnvenBon. 

ttfealsowfthinthepuMewcfftelnvef^ntou^ 
cross section for the tube 20 uno^tte1«ern^28ajHlmechank^ 
expand the coml>matk»agaIn^ Ho*^, the preferred em- 
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bocflmertinvoh/estheu 

greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weObore. 

In the preferred embodiment the openings 14 are round Rounded 
openings provide a better structural Integrity of 

Initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30,000 to 80,000 psi can be obtained 

It is also wflhh the scope of the invent 
slon force on the comigated tube 20 to get it into the rounded position shown 
In Figure 2 such that the filter 28 engages the weilbore with a residua force 
and in certain conditions, pushes back the formation materials defining the 
weilbore to enlarge iL 

The e xpa nsio n techniques which are known can be used to change the 
configuration of the comigated tube 20 under the fitter material 28 to a 
rounded shape. These can include devices which employ a wedge which is 
pushed or pu&edttirough the tubuto 

the use of reflets which can be actuated radlaHy outwardly to initiate the 
expansion of the comigated tubular as the driver advances. 

Those sMted In the artwfl appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the cfistrftution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on production from the zone in the weObore. In certain applications 
involving unconsolidated shale formations, driRng wflh mud can create an 
impervious cake on the weilbore watts which wO be de t rim ent al to future 
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am^cx^tubhoma^ 

^^^^a^in-oond^ Tl« open ceB inter material 
28 can be pushed firm* against the fonnatk« where It cai, easBy resist 

directs. The opening size in the filter material 28 is predictable and the 
assembly can be protected for deflvery to *. tfeslrcd location with the cover 
structure eOnilnated pnor to «o^theexpa^ 
withtheur^erlyirKJtu^aobetowa. While various types of mechanteal 
•mansions <rt the uKJertying 

*ate have been described, other tacnt^ to push the filter matertaJ 28 
a^thewarbomwt^supc^^ 

P^havir«alanje open area. hftac^of20 to 40 percent am also In the 
pu^oftheirrvenfioa ^i****^^^*^^^ 
andtnefitErmaterta<2a,crwtthIntiie^ma^ 

the ffiar material 28 through «noopenho*14ht^ 
shown fn Figure 2. 

The foregoing (fisdc^arrfdescf^ 
a* explanatory tnereotar^ 
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as welled the detaite of the ffl^^ 
without departing from the spirit of the Invention. 
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CLAIMS 

1. Awflborecomptet^ 

a perforated body made of an expandable materia; 
a finer assembly mounted over aaJd perforated body so as to 
cover the perforations in said body; 

at*>lacttriflonsaabodytoexpa«itt 
ajoundttoafiowsawi^tonwvoto^ 

2. The assembly of daim 1, further oomprts*>g: 
a protective cover for taW filler assent 

downhote. 



3. The assembly of daim 1. whereto: 

aaJd expandable material to corrugated to facflttate Insertion into 
tnewellbore.wherauponaaWtort 
filter toward the surface defining the weflbore. 

4. The assembly of daim 3. wherein: 

said body assumes a rounded s hape after expansion by saM tool 

5. Theasseniblyofdalm1,fit1rieroc>mpn^ 

* reinforcement between aald body ami aaJd filter assembly to 
support eald fitter assembly tothean* of eatobocfype^ 
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6. The assembly of daim 1 , wherein: 

said perforated body comprises a segment of a coifed tubing 

string. 

7. The assembly of daim 6, wherein: 

said segment has an open area h toe range of up to about 40%. 

8. The assembly of claim 6, wherein: 
said segment is flexible. 

9. The assembly of claim 6. wherein: 

said segment Is made from a flat member which is rolled Into a 
tube with a sealed longitudinal joint 

10. The assembly of daim 6, wherein: 

said segment is made from a flat member and roiled spirally to 
a desired diameter having its spiral seam sealed. 

11. The assembly of daim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of daim 1 1 . further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforafions. 

12 
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13. "me assembly of claim 12, further comprising 

a protective cover for said titer assembly which is removable 

downhote. 



1 14. A method c4welcoinp4etk)ruccrnprt8ing: 

2 runnhginabjbiitarbwJywnhpertbralkx^ 

3 mounted over the perforations on the body: 

4 expanding the tubular bodydovmhote. 

1 15. The method ofclaJm 14. further comprising: 

2 provldfogaprotecllvecove^ 

3 removing the protective covering downhote. 

1 ia The method of claim 14, further comprising: 

2 corrugating said tubular body; 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daJm 14, further eompttsaig: 

2 engaging the weObore with the Star assembly due to said ex- 

3 panding; 

4 usirtgasegrriemofcioBedtubin^iK 



id 
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18. The method of daim 14. further comprising: 

providing a support between said tubular body and sakf finer 

assembly. 

19. The method of daim 14. further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. Trwmetnod of daim 17, further comprising: 
corrugating said tubular body; 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a nded so as to 
push the tUter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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